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(54) OPTICAL CABLE IDENTIFICATION TOOL

(57) Systems and methods are provided for deter-
mining whether an optical cable matches a port on a
switch device. The present disclosure can provide for a
switch device which includes a cable identification tool.
The cable identification tool can be configured to receive
a port configuration table from a management device.
The switch device can then obtain features of at least
one cable attached to a port of the switch device. The

switch device can then compare the obtained features
with a table entry in the port configuration table to yield
a comparison result. The table entry can correspond to
the port to which the at least one cable is attached. Based
on the comparison result, the switch device can generate
one or more notifications. The notifications can indicate
a match status of the at least one cable to the port.
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Description

FIELD

[0001] The present invention relates to optical cable detection, and more specifically, to systems and methods for
determining whether an optical cable matches a port on a switch device.

BACKGROUND

[0002] Computing equipment, like servers, can be located in a server rack. In some configurations, server racks can
employ top-of-rack switching, which is a network architecture designed to allow servers and other electronic appliances
to connect to an in-rack network switch. Typically, a switch can sit at the top of a server rack for easy accessibility and
cable management. Cables connect each server in the server rack to the switch. The switch can then connect to an
external data center network. This design allows for short, in-rack connections between each server and the switch. A
single, longer connection is then provided between the switch on the server rack and the data center network. Alternative
designs for server racks are more expensive and rely on individual connections between each server and the external
data center network.
[0003] Due to all these connections between servers on the rack, the switch, and an exterior data center network,
rack assembly operators need to manage a large number of cables within the server racks. Further, operators need to
correctly identify which cable can be used for which connection in the server racks. Operators typically rely on labels on
both sides of a cable to identify the proper connection between the server and the switch. However, in spite of the reliance
on these labels, human error still occurs. Therefore, what is needed is a mechanism to reduce or eliminate errors in
connecting cables between servers and a switch.

SUMMARY

[0004] The various examples of the present disclosure are directed towards devices and methods for determining
whether an optical cable matches a port on a switch device. A first embodiment comprises a switch device. The switch
device can include a cable identification tool. The cable identification tool can be configured to receive a port configuration
table from a management device. The switch device can then obtain features of at least one cable. The switch device
can then compare the obtained features with a table entry in the port configuration table to yield a comparison result.
The table entry can correspond to the port of the at least one switch. Based on the comparison result, the switch device
can generate one or more notifications. The notifications can indicate a match status of the at least one cable to the port.
[0005] A second embodiment of the present disclosure can provide a method for identifying a match status of a cable
by a cable identification tool on a switch device. The method can comprise first receiving a port configuration table from
a management device. The method can then provide for obtaining features of at least one cable. The method can then
provide for comparing the obtained features with a table entry in the port configuration table to yield a comparison result.
The table entry can correspond to a port of the switch device. Based on the comparison result, the method can provide
for generating one or more notifications indicating a match status of the at least one cable to the port.
[0006] A third embodiment of the present disclosure can provide for a non-transitory machine-readable medium. The
non-transitory machine-readable medium can have stored instructions for performing a method of identifying a match
status of a cable by a cable identification tool. The non-transitory machine-readable medium can comprise machine
executable code which, when executed by at least one machine, causes the machine to perform a series of steps. The
machine can first receive a port configuration table from a management device. The machine can then obtain features
of at least one cable. The machine can then compare the obtained features with a table entry in the port configuration
table to yield a comparison result. The table entry can correspond to a port of the switch device. Based on the comparison
result, the machine can generate one or more notifications indicating a match status of the at least one cable to the port.
[0007] In some examples of the various embodiments, the port configuration table can contain at least one of a cable
vendor, a part number, a cable type, and a speed for each port in the switch device.
[0008] In some examples of the various embodiments, obtaining features of the at least one cable can further comprise
using the cable identification tool to retrieve stored cable features from a memory module of the cable. The stored cable
features of the cable can include at least one of a cable type, a cable length, a cable vendor, a part number, and a speed.
[0009] In some examples of the various embodiments, the switch device can further comprise a notification device,
such as a light emitting diode (LED). The notification device can be configured to generate at least one of the one or
more notifications.
[0010] In some examples of the various embodiments, generating one or more notifications can further comprise
determining that the comparison result shows that the obtained features of the at least one cable match a port in the
switch device. The port can be a port to which the at least one cable is attached. The cable identification tool can then
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configure the LED to provide a first color.
[0011] In some examples of the various embodiments, generating one or more notifications can further comprise
determining that the comparison result shows that the obtained features of the at least one cable do not match a port
in the switch device. The port can be a port to which the at least one cable is attached. The cable identification tool can
then configure the LED to provide a second color different than the first color.
[0012] In some examples of the various embodiments, obtaining the features of the at least one cable can comprise
creating a table of detected features of the at least one cable. The table can be stored in a memory module of the switch
device.
[0013] The words "computer system," "computing system," and "server system" are all used interchangeably in the
present disclosure, and can identify any electronic computing system for storing and processing data. Such an electronic
computing system can include, but not be limited to, a personal computer, a laptop computer, a tablet, and a commercial
or private server system.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014] The accompanying drawings exemplify the embodiments of the present invention and, together with the de-
scription, serve to explain and illustrate principles of the invention. The drawings are intended to illustrate major features
of the exemplary embodiments in a diagrammatic manner. The drawings are not intended to depict every feature of
actual embodiments nor relative dimensions of the depicted elements, and are not drawn to scale.

FIG. 1A shows an exemplary system according to an embodiment of the present disclosure.
FIG. IB shows an exemplary server rack system according to an embodiment of the present disclosure.
FIG. 2 shows an exemplary flowchart of a method for determining whether an optical cable matches a port in a
switch device, according to an embodiment of the present disclosure.

DETAILED DESCRIPTION

[0015] The present invention is described with reference to the attached figures, where like reference numerals are
used throughout the figures to designate similar or equivalent elements. The figures are not drawn to scale and are
provided merely to illustrate the instant invention. Several aspects of the invention are described below with reference
to example applications for illustration. It should be understood that numerous specific details, relationships, and methods
are set forth to provide a full understanding of the invention. One having ordinary skill in the relevant art, however, will
readily recognize that the invention can be practiced without one or more of the specific details, or with other methods.
In other instances, well-known structures or operations are not shown in detail to avoid obscuring the invention. The
present invention is not limited by the illustrated ordering of acts or events, as some acts may occur in different orders
and/or concurrently with other acts or events. Furthermore, not all illustrated acts or events are required to implement
a methodology in accordance with the present invention.
[0016] The present disclosure is directed to a switch device which includes a cable identification tool. The cable
identification tool can receive a port configuration table from a management device and obtain features of at least one
cable attached to a port of the switch device. The cable identification tool can compare the obtained features with a table
entry in the port configuration table to determine a match status of the at least one cable to the port. The cable identification
tool can thus accurately identify whether an incorrect cable is attached to a port on the switch device. The cable identi-
fication tool can eliminate errors and transmission failures that occur when a cable is attached to an incorrect port on
the switch device. The cable identification tool can also provide for sending notifications to a user when an incorrect
cable is attached. Therefore, the present application provides for an instant identification of an incorrect cable which
allows the user to correct the cables.
[0017] FIGs. 1A and 1B show an exemplary system 100 according to an embodiment of the present disclosure. FIG.
1A shows system 100 schematically, and FIG. 1B shows an implementation of system 100. System 100 can include a
server rack system 120; a switch device 114; an optical cable identification tool 115; an accessory port 122; a management
device 130; a mobile device 140; and an external computing device 150.
[0018] The server rack system 120 can be a rack with a plurality of servers stacked inside the rack. The server rack
system 120 can contain a switch device 114. The switch device 114 can have at least one port (not pictured), where the
port is configured to receive a cable. The switch device 114 can have a subset of ports configured to receive certain
cable types. For example, some ports can receive cables from servers in the server rack system 120. Other ports can
receive cables from an external data center. Other ports can be configured to receive cables from a management device
130. Other ports can connect to an external computing device 150. For example, the switch device can have the following
ports: 10/100/1000/10G/40G/100G/400G ports. In some cases, a port can fan out into other ports. For example, a 40G
port can fan out into a four 10G ports, a 100G port can fan out into four 25G ports.
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[0019] The switch device 114 can incorporate an optical cable identification tool 115, according to an embodiment of
the present disclosure. The optical identification tool 115 can be implemented in the switch device 114 as software,
hardware, or a combination of both. The optical cable identification tool 115 can interact with the management device
130, the mobile device 140, and the external computing device 150 through the switch device 114.
[0020] The optical cable identification tool 115 in the switch device 114 can be configured to send and receive data
from the management device 130. This configuration can be through a port, other wired connection, or through a wireless
connection. The optical cable identification tool 115 of the switch device 114 can receive a port configuration table from
the management device 130. The optical cable identification tool 115 of the switch device 114 can use the port config-
uration table to determine whether features of a cable attached to a port of the switch device 114 align with a data entry
corresponding to the port in the port configuration table. The port configuration table and operation of the optical cable
identification tool 115 will be described will be discussed in further detail below.
[0021] In some examples, the switch device 114 can include devices for generation of notifications for users (hereinafter
"notification devices"). For example, notification devices can include a light emitting diode (LED) or other devices for
visually generating notifications. The optical cable identification tool 115 of the switch device 114 can operate the noti-
fication devices in response to determining whether a cable is properly attached to the switch device 114. For example,
if the switch device 114 determines that a cable is properly attached, the switch device 114 can turn a LED a first color.
The first color can be green. If the switch device 114 determines that a cable is improperly attached, the switch device
114 can turn the LED a second color that is different from the first color (for example, red). Notification devices are not
limited solely to visual notification devices. Rather, the present disclosure contemplates that notification devices can be
visual, auditory, tactile, haptic, or any combination thereof.
[0022] The switch device 114 can contain an accessory port 122 configured to connect an electronic device from a
user. For example, the accessory port 122 can receive a USB device with notification devices installed thereon; a cable
to connect to a mobile device 140; a cable to connect to an external computing device 150; or any similar component.
Through the accessory port 122, the switch device 114 can communicate to the external computing device 150 and the
mobile device 140. For example, the optical cable identification tool 115 in the switch device 114 can send a positive or
negative notification through the accessory port 122. The positive or negative notification can correspond to whether a
cable is properly attached to the switch device 114.
[0023] In some examples of the present disclosure, a mobile device 140 or an external computing device 150 can be
configured with an application to detect whether a positive or negative notification is received from the switch device
114. If a negative notification is received, the mobile device 140 or the external computing device 150 can alert a user
of the mobile device 140 that a certain cable in the rack system 120 needs to be corrected. If a positive notification is
received, the mobile device 140 or the external computing device 150 can alert a user that a certain cable in the rack
system 120 is appropriately connected. For example, the application can be configured to generate visual, auditory,
tactile, or haptic responses in each scenario.
[0024] In some examples, the management device 130 can be configured to notify an external system based on
whether a positive or negative notification is received from the switch device 114.
[0025] As shown in FIG. 1B, the system 100 can also include a server rack 110 for housing servers and can also
include cables 116 that couple the switch 114 to the servers 112. The cables 116 can be SFP cables, SFP+ cables,
SFP 28 cables, QSFP cables, ZSFP+ cables, QSFP-DD cables, QSFP+ cables, QFSP28 cables, or any cables configured
to connect a server to a switch device 114, such that the switch device 114 can transmit information to a server 112 and
receive information from a server 112. For example, a SFP cable can connect to a 1G port; an SFP+ cable to a 10G
port; an SFP28 cable to a 25G port; an QSFP cable to a 40G port; an QSFP+ cable to a 50G or 100G port; and a QSFP-
DD to a 400G port.
[0026] The cables 116 can be optical cables. The cables 116 can contain a memory module which holds details on
features of the cable. For example, the memory can be an electrically erasable programmable read-only memory (EEP-
ROM). The EEPROM can store cable features including at least one of a cable type, a cable length, a cable vendor, a
part number, and a speed. As previously discussed, the switch device 114 is configured to communicate with management
device 130 to obtain instructions for the switch device 114. The management device 130 can also provide a cable
identification table to the switch device 114, which can contain data about which ports of the switch device 114 accept
which types of cables 116. The switch device 114 can use the cable identification table to determine whether or not a
cables 116 are incorrectly installed. This process is described in further detail with respect to FIG. 2.
[0027] FIG. 2 shows an exemplary flowchart of a method 200 for determining whether a cable matches a port in a
switch device, according to an embodiment of the present disclosure. This method 200 can be triggered at any time.
For example, the method 200 can be initiated when a rack system boots up; initiated by a user or a management device
commanding the switch device to check attached cable; initiated with a rack test program; or initiated when a cable is
plugged into the switch device. The method 200 can be performed by an optical cable identification tool on a switch
device in a rack system, such as optical cable identification tool 115 in switch device 114 of FIGs. 1A and IB.
[0028] In FIG. 2, the method 200 can begin in step 210 when the optical identification tool receives a port configuration
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table from a management device. For example, as shown in FIG. 1A, the optical identification tool 115 can receive a
port configuration table from management device 130. The port configuration table can contain information on what
cables each port is configured to receive. For example, as shown in FIG. 1B, a switch device 115 can have a plurality
of ports, and each port can be configured to receive certain types of cables. Therefore, an exemplary port configuration
table, according to an embodiment of the present disclosure, can identify a port number and specify what features a
cable needs to have in order to operate properly with that port number. For example, a port configuration table can
contain information on a cable vendor, a part number, a cable type, and a speed for each port in the switch device. An
exemplary port configuration table is shown below in Table 1.

[0029] The optical cable identification tool can also obtain features of at least one cable attached to a port in the switch
device in step 210 of FIG. 2. The optical cable identification tool can receive a port identification table and obtain features
of at least one attached cable in any order. The optical cable identification tool can obtain features of an attached cable
by interfacing with a memory module on the cable. For example, the cable can have an EEPROM which stores information
on features of the cable. Stored feature information can include a cable type, a cable length, a cable vendor, a part
number, and a speed. The optical cable identification tool can retrieve these and any other stored features from the
EEPROM on the cable.
[0030] In some examples of the present disclosure, step 210 can include creating a table of detected features of the
at least one cable. The optical cable identification tool can create this table of the obtained features of the at least one
cable to be in the same format as the port configuration table received from the management device.
[0031] After obtaining the features of the at least one cable, the optical cable identification tool can compare the
obtained features with a table entry in the port identification table at step 220. The table entry can correspond to the port
to which the at least one cable is attached.
[0032] After comparing the table entry and the obtained features in step 220, the optical cable identification tool can
determine whether the obtained features match the table entry in step 230. If the obtained features do match the table
entry, the optical cable identification tool can proceed to step 240 and produce a positive notification. If the obtained
features do not match the table entry, the optical cable identification tool can proceed to step 250 and produce a negative
notification.
[0033] The notification produced by the optical cable identification tool can be operating a light on the switch device.
The switch device can be configured to operate the LED in response to the comparison. For example, a positive notification
can turn an LED a first color on the switch device and a negative notification can turn an LED a second color on the
switch device. For example, the first color can be green and the second color can be red. However, any colors can be
used, without limitation. In some examples of the present disclosure, the positive or negative notification can be sent to
an administrator’s computer to identify whether the cable usage is proper or improper. In other examples, an alert can
be sent to a mobile device of a rack system operator. However, as previously noted, the present disclosure is not limited
to any particular type of notification device.
[0034] In some examples, an all network alert can be implemented such that all external devices connected to the
switch device can receive the notifications. In some examples, the switch device can use a file handshake operation to
exchange notifications with the management device. In some examples, notifications can be sent via a simple network
management protocol (SNMP) or a simple mail transfer protocol (SMTP).
[0035] The flow diagrams in FIG. 2 are representative of example machine readable instructions for the system 100
in FIGs. 1A-1B. In this example, the machine readable instructions comprise an algorithm for execution by: (a) a processor;
(b) a controller; and/or (c) one or more other suitable processing device(s). The algorithm may be embodied in software
stored on tangible media such as flash memory, CD-ROM, floppy disk, hard drive, digital video (versatile) disk (DVD),
or other memory devices. However, persons of ordinary skill in the art will readily appreciate that the entire algorithm
and/or parts thereof can alternatively be executed by a device other than a processor and/or embodied in firmware or
dedicated hardware in a well-known manner (e.g., it may be implemented by an application specific integrated circuit
[ASIC], a programmable logic device [PLD], a field programmable logic device [FPLD], a field programmable gate array
[FPGA], discrete logic, etc.). For example, any or all of the components of the interfaces can be implemented by software,
hardware, and/or firmware. Also, some or all of the machine readable instructions represented by the flowcharts may
be implemented manually. Further, although the example algorithm is described with reference to the flowcharts illustrated
in FIG. 2, persons of ordinary skill in the art will readily appreciate that many other methods of implementing the example

Table 1. Exemplary Port Configuration Table

Port Identification Cable Vendor Part Number Cable Type Speed

1 Finisar MPM008V DAC 10G SFP+

2 Finisar MPM009V AOC 40G QSFP+
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machine readable instructions may alternatively be used. For example, the order of execution of the blocks may be
changed, and/or some of the blocks described may be changed, eliminated, or combined.
[0036] While various examples of the present invention have been described above, it should be understood that they
have been presented by way of example only, and not limitation. Numerous changes to the disclosed examples can be
made in accordance with the disclosure herein without departing from the spirit or scope of the invention. Thus, the
breadth and scope of the present invention should not be limited by any of the above described examples. Rather, the
scope of the invention should be defined in accordance with the following claims and their equivalents.
[0037] Although the invention has been illustrated and described with respect to one or more implementations, equiv-
alent alterations and modifications will occur to others skilled in the art upon the reading and understanding of this
specification and the annexed drawings. In addition, while a particular feature of the invention may have been disclosed
with respect to only one of several implementations, such feature may be combined with one or more other features of
the other implementations as may be desired and advantageous for any given or particular application.
[0038] The terminology used herein is for the purpose of describing particular examples only and is not intended to
be limiting of the invention. As used herein, the singular forms "a," "an," and "the" are intended to include the plural forms
as well, unless the context clearly indicates otherwise. Furthermore, to the extent that the terms "including," "includes,"
"having," "has," "with," or variants thereof, are used in either the detailed description and/or the claims, such terms are
intended to be inclusive in a manner similar to the term "comprising."
[0039] Unless otherwise defined, all terms (including technical and scientific terms) used herein have the same meaning
as commonly understood by one of ordinary skill in the art to which this invention belongs. Furthermore, terms, such as
those defined in commonly used dictionaries, should be interpreted as having a meaning that is consistent with their
meaning in the context of the relevant art and will not be interpreted in an idealized or overly formal sense unless
expressly so defined herein.

Claims

1. A switch device, comprising: a cable identification tool, wherein the cable identification tool is configured to:

receive a port configuration table from a management device;
obtain features of at least one cable coupled to the switch device;
compare the obtained features with a table entry in the port configuration table to yield a comparison result,
wherein the table entry corresponds to a port of the switch device; and
based on the comparison result, generate one or more notifications that indicate a match status of the at least
one cable to the port.

2. The switch device of claim 1, wherein the port configuration table contains at least one of: a cable vendor, a part
number, a cable type, and a speed for each port in the switch device, and/or wherein obtaining features of the at
least one cable further comprises the cable identification tool retrieving stored cable features from a memory module
of the cable, wherein the stored cable features include at least one of a cable type, a cable length, a cable vendor,
a part number, and a speed, and/or wherein obtaining the features of the at least one cable comprises creating a
table of detected features of the at least one cable and storing the table in a memory module of the switch device.

3. The switch device of claim 1 or 2, wherein the switch device further comprises a notification device, wherein the
notification device is configured to generate at least one of the one or more notifications.

4. The switch device of claim 3, wherein the notification device comprises a light emitting diode (LED), and wherein
the generating of the one or more notifications comprises:

determining that the comparison result shows that the obtained features of the at least one cable match a port
in the at least one switch to which the at least one cable is attached; and
configuring the LED to provide a first color.

5. The switch device of claim 4, wherein the generating of the one or more notifications comprises:

determining that the comparison result shows that the obtained features of the at least one cable do not match
a port in the at least one switch to which the at least one cable is attached; and
configuring the LED to provide a second color different from the first color.
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6. A method for identifying a match status of at least one cable coupled to a switch device by a cable identification
tool, comprising:

receiving a port configuration table from a management device;
obtaining features of the at least one cable;
comparing the obtained features with a table entry in the port configuration table to yield a comparison result,
wherein the table entry corresponds to a port of the at least one switch; and
based on the comparison result, generating one or more notifications that indicate a match status of the at least
one cable to the port.

7. The method of claim 6, wherein the port configuration table contains at least one of: a cable vendor, a part number,
a cable type, and a speed for each port in the switch, and/or wherein obtaining features of the at least one cable
further comprises the cable identification tool retrieving stored cable features from a memory module of the cable,
wherein the cable features include at least one of a cable type, a cable length, a cable vendor, a part number, and
a speed, and/or wherein obtaining the features of the at least one cable comprises creating a table of detected
features of the at least one cable and storing the table in a memory module of the switch device.

8. The method of claim 6 or 7, wherein the method further comprises generating at least one of the one or more
notifications by a notification device on the switch device.

9. The method of claim 8, wherein the notification device comprises a light emitting diode (LED), and wherein generating
one or more notifications further comprises:

determining that the comparison result shows that the obtained features of the at least one cable match a port
in the switch device to which the at least one cable is attached; and
configuring the LED to provide a first color.

10. The method of claim 9, wherein generating one or more notification further comprises:

determining that the comparison result shows that the obtained features of the at least one cable do not match
a port in the switch device to which the at least one cable is attached; and
configuring the LED to provide a second color different from the first color.

11. A non-transitory machine-readable medium having stored thereon instructions for performing a method of identifying
a match status of at least one cable coupled to a switch device by a cable identification tool, the non-transitory
machine-readable medium comprising machine executable code which, when executed by at least one machine,
causes the machine to:

receive a port configuration table from a management device;
obtain features of the at least one cable;
compare the obtained features with a table entry in the port configuration table to yield a comparison result,
wherein the table entry corresponds to a port of the switch device; and
based on the comparison result, generate one or more notifications indicating a match status of the at least one
cable to the port.

12. The non-transitory machine-readable medium of claim 11, wherein the port configuration table contains at least one
of: a cable vendor, a part number, a cable type, and a speed for each port in the switch device and/or wherein
obtaining features of the at least one cable further comprises the cable identification tool retrieving stored cable
features from a memory module of the cable, wherein the stored cable features include at least one of a cable type,
a cable length, a cable vendor, a part number, and a speed.

13. The non-transitory machine-readable medium of claim 11 or 12, wherein the instructions further comprise generating
at least one of the one or more notifications by a notification device on the switch device.

14. The non-transitory machine-readable medium of claim 13, wherein the notification device comprises a light emitting
diode (LED), and wherein generating one or more notifications further comprises:

determining that the comparison result shows that the obtained features of the at least one cable match a port
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in the switch device to which the at least one cable is attached; and
configuring the LED to provide a first color.

15. The non-transitory machine-readable medium of claim 14, wherein generating one or more notification further com-
prises:

determining that the comparison result shows that the obtained features of the at least one cable do not match
a port in the switch device to which the at least one cable is attached; and
configuring the LED to provide a second color different from the first color.
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